The relation between the specific surface and apparent density of copper powders electrodeposited from acid copper sulphate solutions is established. It is shown that the apparent density is inversly proportional to the specific surface of copper powder. The shape of the particle size distribution curve is also discussed.
INTRODUCTION
Some properties, called decisive properties, charcterise the behaviour of copper powder. The most important of these are the specific surface and the apparent density. 1,2 These properties had not been related to the conditions of electrodeposition by any quantitative or semiquantitative relationships, until it was shown recently 3, 4 that the specific surface, S sp , of copper powder can be related to the deposition overpotential, h. The aim of this work was to relate the apparent density of copper powder, r, to the corresponding value of the specific surface, S Sp , and, hence, to the deposition overpotential, h, and other deposition conditions.
DISCUSSION
Using the data of Calusaru, 1 it is possible to obtain the diagram given in Fig. 1 , which indicates
where K is a constant, as the relation between the apparent density and the specific surface of a copper powder. This is confirmed by the plot in Fig. 2 specific surface of a copper powder well. On the other hand, Eq. (1) can be rewritten in the form:
which means that the value of K can be estimated using the values of the specific surface and apparent density of each particular powder. It was shown in a previous paper 5 that copper powder could be treated as a homogeneous material the density of which is equal to the apparent density of the copper powder. The mass, m, of the volume, V, of the powder is given by:
If S is the corresponding surface of the powder, Eq. (3) can be written as:
where:
It follows from Eqs. (2) and (5) that:
Hence, the physical meaning of K is the surface per unit volume of copper powder. The values of S Sp and r used for plotting Figs. (1) and (2) correspond to powders obtained under very different deposition conditions and K = 1009 cm -1 can be considered to be valid for any powder obtained by electrodeposition from a pure sulphate bath. It is interesting that this value is not valid for commercial copper powders. 6 It can be seen from 
meaning that K' increases slightly with increasing S Sp . It was shown in a previous paper 5 that the size H of the representative particle of a powder is given by:
Hence, because of Eq. (2) and taking into account Eqs. (9) and (10a).
assuming the particles have a cubic shape. It follows from Eq. (11) that the size of the representative particle decreases slightly with increasing specific surface of the powder and deposition overpotential, which is in accordance with literature data. 1, 6 The shape of the particle size distribution curves can also be discussed. The representative particle of a copper powder has the same specific surface as the powder, 5 meaning that the mass m of powder should have the same surface as mass m of the representative powder particles. It follows from the above fact that two equal portions of two fractions of the particles can have the same surface as the same quantity of representative powder particles. Hence,
or S Sp1 + S Sp2 = 2S Sp (13)
where S 1 , S 2 and S r are the surfaces of mass m of particles 1, 2 and representative ones,
